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first and second regions in said epitaxial layer 
each having a second conductivity type opposite the first 
conductivity type, said first and second regions extending 
from a surface of said epitaxial layer opposite said substrate 
into said epitaxial layer to form respective first and a 
second junctions therewith; and 

an isolating element positioned between said first 
and said second regions and extending from ::he surface C'f said 
epitaxial layer at least as far as a top surface of said 
substrate, said isola*:-ing element having a length 
subs t ant i al ly equa I n o a width o £ the semiconductor chip and 
dividing the semi cc:nauc t c-r chip into two pcirt ic^ns each 
respectively including said first and said secC'nd regions, 
said isolating element also terminating abcive a bottom surface 
of said substrate. 

REMARKS 

The Examiner is thanked for his thorC'Ugh examination 
of the p'resent app I icat ic^n . Claims 12, 17, and 2 2 have been 
amended to more clearly define the subject marter therec^f over 
the pricir art. Support tor the amendments may be found on 
page 3, lines 24-26 f the :'riginally filed spec i f i c at ic>n and 
m FIGS. 1, 3a- 3d, f :> r examr:>le. Attached neretC' is a marked- 
up version of the changes made to the claims hy the current 
am.endm.ent . The attached pages are captioned '' Version with 
Markings to Show Changes Made - " 

In view Df the amendments and the supporting 
arguments presented in detail below, it is submitted that all 
of the claims are patent^tble. 

I . The Claimed Invention 

The present invention is directed to an integrated 
structure. As recited m am^ended independent Claim 17, for 
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example, the integrated structure includes a substrate having 
a first conductivity type and an epitaxial layer on the 
substrate. The epitaxial layer has the first conductivity 
type and a conductivity less than a conductivity of the 
substrate. Moreover, the integrated structure also includes 
first and second regions in che epitaxial layer each having a 
second conductivity type opposite the first conductivity type. 
The firsc and second regions extend from a s^irface cif the 
epitaxial Layer opposite the substrate into the epitaxial 
layer to form respective firsc and a second junctions 
therewith!. Further, the integrated structure also includes an 
iscdatincj element positioned tietween the first and the second 
regions Etnd extending from the surface c-f the epitaxial layer 
at least as far as a top surface of the suii^strate. The 
isC'Iating element partially surrounds at least one c^f the 
first and second regions. Furthermore, the isolating element 
also terminates above a bottom surface c^f the substi'ate . 

Independent Claims 12 and 22 are directed to related 
integrated structures and have similarl\' iz-een amended to 
recite that the isolating elements thereof terminate above a 
lower surface of the substrate. Be::ause c-f the isolating 
element and relative conductivities of tne various elements 
recited m these claims, an in;ie::tion of ruri^ent thrc'ugh the 
epitaxial layer from the first to the secjnd region is 
ai^^antageously reduced when the'^ first juncti::m is dii'ectly 
biased, for example. 

II. The Claims Are Patentable 

The Examiner re^ecte^i independent Claim.s 12, 17, and 
22 over Chang et al . This patent discloses an integrated 
circuit chip which has full trench dielectric isolation of 
each portion of the chip. Ini*iially the chip substrate 10 is 
o r : r: \^ ^ ^ r: t . : ^-j k a 1 i_ h .i c k v: e : - s f e . . , 'J v: ::i ) ■ u i o \ i a s mi ^ • o n ci u t o y- 
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devices formed therein. After etching trenches 72 in the 
substrate 10 and filling them with dielectric material (see 
FIGS. 2 and 3 of Chang et al . ) , a heat sink cap 100 is 
attached to the passivation layer 96 on the substrate 10 front 
side surface. The substrate backside surface is removed (by 
grinding or chemical mechanical polishing (CMP)) to expose the 
b'littom pc>rrion of the trenches 72 (see FKjS . 7 of Chang et 
al). I'nus, the dielectric isolation materi.aL in the trenches 
extends c<:'mplenely thrC'ugh the substrate 10- This is done to 
fully isolate each portion of the die and eliminate mechanical 
stresses ar the trench 72 bottoms. Thereafter, drain or 
C'l' L lect C'l- electrical cc-ntacts 104a, 104b are provided on the 
subotr<^5':e 10 backside surface. 

In cc»ntrasc to the integrated circuit chip of Chang 
er al . , the isc»lating element recited in each of the above 
nc'ted amended independent claims terminates above the bottom 
surface? :>f the substrate. That is, the present invention 
achiev^i.'S c.'E-3ired isolation based upon the isolation element 
and tne relative conductivities of the various elements (see, 
e . . , linage 9 of the originally filed specification). However, 
Zn ing et a 1 . requires that the dielectric material extend 

temple to ly through the substrate tc- achieve the desired 
is 1)1 at ion properties. To do so, tne substrate thereof has to 

re:l..:--'i lm ^hicknesr froir^ ut' ^'■■.^ ao-;'it ^ to 100 um via 

TM ? , e t :: . (see col. 6 , 1 1 ne s 5-2 4 o f Chan g e t a 1 . i , a costly 
and time 'consuming procedure. \^et , the integrated structure 
of the present invention provides desired isolation without 
suth additional processing. 

As such, Chang et al . fails to teath or fairly 
suggest all of the elements recited m each of the above noted 
mdep-e^ndent claims, and the rejection of these claims based 
upon Cnang et al. must therefore be withdrawn. Moreover, for 
the reasons set forth above, Cheng et al. m fact would have 
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taught those of skill in the art away from making an 
integrated structure with d ie lect ric - f i 1 1 ed trenches that 
terminate above the bottom surface of the substrate. That is, 
Chang et al . teaches that such trenches must extend completely 
through the substrate to achieve "full electrical isolation," 
as is the stated purpose of the patent (see col. 7, lines 19- 
2 1) . To have done c^therwise would therefore have also rendered 
Chang et al . unsatisfactory for this intended jDurpose . 

Accc> rd maly , it is submitted thar incie pendent Claims 
12, 11, 5Lnd 2 2 are patentable over the pr icir art. Their 
respective depiendent claims, which recite yet further 
dist ingu isning fefitures, are also patent.at)le C'^^'er the prior 
art and require no further discussion herein. 

CONCLUSIONS 

In view C'f the amendments to th^E* claims and the 
arguments t;iresented above, it is submitted that all C' f the 
claims are patentat)le. Accordingly, a Nccice ot Allc'wance is 
resp>ec t f ul 1 y requested m due course. Shc^uld any minor 
inf C' rmal 1 1 1 es need to be addressed, the E^xaminer is encouraged 
to contact the undersigned at t Carney at the telephone number 
listed beiC'W. 




V/OtOo-jN, 11 
T^^'^. rJo. 4t,2?5 

Allen, Dyer, tioppelt, Milbrath 

u Gi 1 :-hr 1 St , ? . A . 
255 S. Orange Avf^nu€? , Suite 1401 
r'ost Dffice Box 3791 
Jrland:*, Flor:. da 32aCi2 
Teleph:;ne : 4 0 ^' / 8 4 1 - 2 2 2 0 
Fax : 4 0 7/841-2243 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Claims : 

Claims 12, 11, and 2 2 have been amended as follows: 

12. (Amended) An integrated structure comprising: 

a substrate having a first conductivity type; 

an epitaxial layer '"^n said substrate and having the 
first conductivity typ-e and a conductivity less than a 
conduct ivi t;/ cif said substrate; 

first and second regions in said epitaxial Layer 
each having a second conductivity type C'pposice the first 
conduct ivi t'/ t\'pe, s-^id first and second regions extending 
from a surface c-f said epitaxial layer C';[;'pC'S i t e said substrate 
into said ep)i-t axial layer to form respective first an(i a 
second junct:iC'ns theiewith; and 

aiL iscilatmg element positioned r-etween said first 
and said second reg i -jr. s and extending f rcim the surface of said 
epitaxial 1 .i ;re r at least as f a r as a t oTi' surfa ce o f said 
substrate f<:)i- reducing an injection of current through said 
et it axial la'/er from said first region tc* said second region 
when the first juatti:n is directly tdased, said isolating 
element tompihsing a -dielectric material adjacent said 
epitaxial la-/*:'i" ani p : 1 y r ry s t a 1 1 i ne silicon spaced apart from 
said epitaxL.al la^^er zy said lie lectiu-:: m.a t er i a 1 ^ _sa_i d 
1 so 1 at mq ^ h^^'iL^^'l"' > _ ^-'^ _L'='_^jrL-tIl-'lt_i n g atoy e a ^bo^t om .sjajL""^ ac e___o t_ 
_s 5i_i'^_.^'iut^.t_r_.at e . 

1'"^. (Amen'iled) An integrated structure comprising: 

a s:iljst2^ate hav^mg a first conductivity type; 

an efjitcixial layer on said substrate and having the 

first conduttivity type and a conduttivity less than a 

conduct IV 1 1 y c f said subs t ra t e ; 
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first and second regions in said epitaxial layer 
each having a second conductivity type opposite the first 
conductivity type, said first and second regions extending 
from a surface of said epitaxial layer opposite said substrate 
into said epitaxial layer to fc'rm respective first and a 
second junctions therewith; and 

an isolating element p'ositic-ned t)etween said first 
and said second regions and extending from the surface of said 
ep 1 1 ax i a 1 1 aye r at least as far as a nop su rfa ce of said 
substrate, said isolating element partially surrounding at 
least one of said first and secc^nd regions, said isolating 
elemen t also terminat ii i a_ a_bi ;:y_e _ _a_ bot t ' : 'm sur face of said 
auh'St rate . 

22. (Amended) An integrated structure formed on a 
semi conduct C'r chip and cc-mprising: 

a substrate h<aving a first conductivity type ; 

an epitaxial layer zm said substrate and having the 
first condu':: t ivi ty type and .i cc-nduct i vi ty less than a 
cC'nduct ivity C'f said substrate; 

first and se'":ond regicins in said epitaxial layer 
each having a second c-Dnduc t i v 1 1 y type oppc^site the first 
cc'nduc t ivi t V' type, said first ^nd se:::'nd regions extending 
L rc-m 5L surface C' f sail epitaxial layer opposite said substrate 
into said epitaxial layer tD fDr^m resc-ective first and a 
sec'Dn:! iunctic^ns therewitn; and 

an is<;j fating element p^siti'imed between said first 
and said se'::ond regions and extending from the surface of said 
ep> i t ax 1 a 1 1 . :r/e r at least as far as a t op_ surfa ce of said 
suftstrate, said isolating element having a length 
sulis t ant 1 a 1 ly e:5ual to a width of the semiconductor chip and 
di\^iding the semiconductor chip into two portiriis each 
r e spe c t i ve 1 v i -r 1 ud i n g said first a nci s a id set:) nd regions 
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said isolating element also terminating above a bottom surface 
of said substrate. 
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CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being 
deposited with the United States Postal Service as first class 
mail m an envelope addressed to: DIRECTOR, U.S. PATENT AND 
TRADEMARK (JFFICE, WASHINGTON, D.C. 20231, on t hi s^^^^V^^ay of 
August , 2 0 02 . 
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